Correlation analysis of the dependence of the inhibitive efficiency (determined from electrochemical measurement data) and adsorption capability (determined from the changes in the junction potential difference upon formation of an adsorption film on a metal from inhibitor solutions) on the physicochemical parameters has been performed for a number of amides and salts obtained from the same amines and differing in the number and arrangement of nitrogen atoms in the molecules. A prediction is given for the efficiency of a mono-substituted piperazine amide -a corrosion inhibitor for carbon steel and copper.
Let us analyze the dependence of the inhibitive efficiency and electron-donating capability of amides and salts on the main physicochemical parameters of the inhibitors. Tables 1 and 2 list the corrosion and adsorption parameters and the main physicochemical parameters of oleic acid amides and salts. The following designations are used: q is electronic charge, π is hydrophobicity (calculated Hansch π-constant), Σq is total electron density on the heteroatoms, µ is dipole moment, γ is the corrosion inhibition coefficient for steel based on electrochemical measurements, ΔJPD (steel) is the junction potential difference upon adsorption on steel. The molecular masses of the amides are similar (from 349 to 365), so similarity of their molecular sizes can be assumed and its variation can be neglected in subsequent considerations. The same is true for salts (MM from 367 to 383).
The calculated parameters were taken from [1] . The cathodic and anodic polarization curves in the presence of inhibitors were recorded in a solution containing 30 mg/dm 3 NaCl and 10 g/dm 3 Na 2 SO 4 . The inhibitor film on specimen surfaces was formed in 1% solution of an inhibitor in isopropanol (amides) or in an aqueous emulsion containing 1 g/dm 3 of an inhibitor (salts). A steel specimen was kept for 60 min in an isopropanolic solution or in an aqueous emulsion, then dried for 60 min in air, and immediately placed into the cell for recording of polarization curves. Electrochemical measurements were carried out on carbon steel 20 using the common procedure, in a standard electrochemical cell with divided anodic and cathodic spaces. Platinum auxiliary electrodes were used. The potential of the working electrode was measured relative to a saturated silver chloride electrode (E = 0.202 V). All potentials in the text are given with respect to saturated silver chloride electrode. Polarization curves were recorded in the potential range from −1.25 V to 0.05 V in the positive direction, without preliminary cathodic activation of the electrode.
Extrapolation of linear cathodic and anodic regions in the polarization curves in semilogarithmic coordinates gave the free corrosion potential (E cor ) and the logarithm of corrosion current density (lg i cor ) in the intersection point of the linear regions. The current densities were used to calculate the corrosion inhibition coefficients ( i ) and the corresponding protection effects (Z i ) using the formula:
The electron work functions from the metal were determined using the capacitor method with direct reading of the junction potential difference (JPD). The «Поверхность-ИI» ("Poverkhnost'-I1") instrument is a miniaturized high-sensitivity digital electrometer intended for measurement of the difference of surface potentials between the metal surface studied (M) and the measuring electrode (ME). Metal specimens of Steel 10 and M1 copper sized 50×50×(2-3) mm were polished, degreased with hexane, and dried for 5 min in air. After that, the first JPD was measured (JPD 1 ). After JPD 1 was measured, the specimen was placed into a 1% isopropanolic solution of an inhibitor, kept there for 1 h, then removed from the solution, transferred into a desiccator with calcium chloride, and kept there for 1 h. After drying in the desiccator, the second JPD was measured (JPD 2 ), and the specimens with adsorbed inhibitor were again placed into a desiccator. The total time difference between the first two measurements followed by ∆JPD determination was 2 h.
Approximation of experimental data for compliance with certain mathematical relationships was carried out using the MATLAB 6.5 vector-matrix laboratory. The "SVD" operator was not required in these approximations. To achieve the minimum calculation errors, it was sufficient to use direct algebraic mathematical processing of source data with 1 st and 2 nd degree polynomials. The resulting polynomials of degrees 1… s in have the following general scalar form:
.. ..
and allow one, if required, to perform easy fast computations on a calculator based on approximation coefficients b 1 , b 1 ,… b k . The calculation was carried out by direct algebraic mathematical processing of source data using the following designations: Let us consider the following variants of correlation.
Variant 1.

Oleic acid amides
The general equation has the form: γ = f (ΔJPD, Data for piperazine amide that had low efficiency due to poor solubility, which is considerably lower than that required to form an inhibitor film, was not used in the calculations. The poor solubility is apparently because the final product contains a considerable admixture of piperazine diamide that is poorly soluble in the majority of organic solvents.
The calculated inhibition coefficient for piperazine is: 
Oleic acid salts
The general equation has the form: γ = f (ΔJPD, 
Variant 2
Oleic acid amides
The general equation has the form: ΔJPD = f ( The computation program is provided for approximation with a 2 nd order polynomial because approximation with a 1 st order polynomial results in considerable computation errors: 
Variant 3
Oleic acid amides
The general equation has the form: ΔJPD = f ( 
Conclusions
1. The results of electrochemical studies and junction potential difference measurements indicate that oleic acid amides and salts are electron donors in case of adsorption on steel and predominantly inhibit the anodic metal ionization reaction. 2. A relationship has been shown between the inhibiting and electron-donating capability of the amides and salts synthesized, on the one hand, and the main physicochemical parameters, namely, the electron density on the hetero atoms responsible for adsorption on metals, as well as hydrophobicity and dipole moments of molecules, on the other hand. 3. It has been shown that it is possible to approximate the dependences of the inhibitive efficiency and adsorption capability of oleic acid amides and salts with high reliability and with minimum computation errors.
